Appendix A 
Instruction Timings 



MODEL 23 

Instruction timings lor the Model 23 are listed in Tables A-1 through A-5. 

NOTE: Processor timings can vary ± 20/1. 

TABLE A-1 . MODEL 23 INSTRUCTION AND OPERAND FETCH TIMES 







Op Codes/ Fetch Times (jxs) 




Addressing Forms 


Word Operand 
Instructions 


ByrefLDH. LLH, CMH, 

ORH.XOH,ANH) 


Byte(STH,CLH) 


Bit (LB, LBF,LBC, 
LBS, LBT) 


B, IMO, 

iB.Bt 


3.5 


4.5 


3.0 


4.0 


B+X 


4.0 


6.0 


4.5 


7.5/8.0 


IMA,P+D, 
B+D 


4.5 


5.5 


4.0 


5.0 


IMA+X, 

B-HX 


4.5 


6.5 


5.0 


3.0/8.5 


BtXt 


5.0 


6,5 


5.0 


8.0/8.5 


R Register 


3.0 


4.0 


.2.5 


8.0/8.5 


B Register 


3.0 




- 


— 



NOTE: Add 1 ^s if indirect addressing. 
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TABLE A-2. MODEL 23 EXECUTION TIMES 





Address Syllable Times (jus) 


On Codes 


R Register 

B Register 


MAS 


INC.DEC.NLG.CPL.CL 

STR.STB.STS,SWR 


1 




1.5 


CLII.SWB 


1 




2 


STM 


j. 




2.5 


CAD 


1/1.5 




1.5 


LBS. LBT. LBK LBC, STH 


1.5 




2 


IMP. LNJ 


— 




1 


LAB 


— 




0.5 


CMB. LDB.CMN 


0.5 




1 


ent 






2 


ADD, SUB, LDR, LDH.OB 
XOR, AND. OR1I. XOH. A\H 
CMH.CMR.CMZ.LB 




0.5 





LLH 

MTM 

LEV. SAVE, RSTR.MUL 
DIV, LDI.SDI.IOH 
IO, 1ULD 



0.5/1 

4 

Ntit Available 



TABLE A3. MODEL 23 R BRANCH, [-BRANCH EXECUTION TIMES {INCLUDES FETCH) 



Test Result 


Instruction Times (ps) 


Branch Unsuccessful 
Branch Successful 


2.5 
3.5 



TABLE A-4. MODEL 23 SHIFT INSTRUCTION TIMES (INCLUDES FETCH) 



Op Codes 


Instrucrinn Times (jis) 


SCL.SOR,SAR,SCR 


2.5 f0.5d 


SOL 


3.0 + 0.5d 


SAL,DOR<16. 




DOL<16. 


3.5 + 0:5d 


DAR<I6 




DCL,DAL 16. OCR 


4.0 + 0.5d 


DOR^16 


43 +0.34 


D0l>16,DAR>16 


5.0 + 0.5d 


DAUH6 


5.5 + 0.5d 



NOTE: d = shift distance; l <d< 15 
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TABLE A-5. MODEL 23 SHORT VALUE IMMEDIATE INSTRUCTION TIMINGS 
(INCLUDES FETCH) 



Op Codes 


Instruction Times (fjs) 


LDV.CMV.ADV 


Positive operand 


Negative operand 




2.5 


3 


VI LV 


Not available 



MODEL 33 

Instruction timings for the Model 33 are listed in Tables A-6 through A-10. 

NOTE: Processor timings can vary ±20%. 

TABLE A-6. MODEL 33 INSTRUCTION AND OPERAND FETCH TIMES 





Opcodes/F*tch TimfsOu) 






LDB. SWB.CMB. 
















LDR.SWB.CMR, 


1 














ADD.SUB,NUl, 
















1HV.OR.XOR. 


STB.STR.STM. 














AMD. INC, DEC. 
CAD,CMZ,CBL, 
NEC, LEV, MT1I 


CL, SAVE, IMP 

RSTI.LM. 

ENT.LAB 


LDH.LLH,CMH.ORH,XOH.ANH 




LB.LBr. 


LDV.CMV, 
ADV. ML V 


Addressing Forms 


* Operand 


-Operand 


STH.CLH 


LBC. LBS LB7 

- 


IMA.P + D. 


3.72 


2.77 


401 


3.7! 


2.77 


3.72 


Todl fetch 

diid I: .v.*. ■■■'.: ■ i 


B*D' 














lunci fa i imracdi 


MA**' 


4111 


3.0tj 


4.59 


4.30 


3.35 


5.17 


ate operand* ifl» 
shown in Tabte 


B". IHO 


1.77 


1.82 


306 


2.77 


1,83 


2.77 


A-7 


B»X* 


3.06 


2,11 


3.64 


335 


2.40 


4.22 




.B.BT 


306 


2.1 1 


3, 35 


306 


2,1.1 


306 




BMX. 


3.35 


2.10 


3.93 


3*4 


349 


451 




B + Xt 
















R Heglsiei 


1.53 


153 


avW 


2 21 


1.53 


1.53 




13 Rcgjltcr 


1.53 


153 


- 


- 


J 1 




' ' 



"If indued add 1 -24 pa to time shown. 
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TABLE A-7. MODEL 33 EXECUTION TIMES 





Address Syllable Times (jjs) 


Op Codes 


R Register 
B Register 


Any Other 


INC, DEC, NEC, CPL, CL, STR, STB, STS 


0.58 




1.16 


CLH. STH 


1.16 




1.16 


STM 


0.87 




1.45 


SWR.SWB 


1.16 




1.74 


CAD 


0.58/0.87 




0.5S/1 .45 


LBS(J[B] =1),LBT 


1.16 




1.74/3.07 


LBS(I[BJ = 0),LBF,LBC 


1.45 




2.03/3.36 


JMP.ENT 


— 




0.58 


LNJ 


— 




0.29 


LAB 


- 




0.0 


ADD, SUB 




0.38 


LDR, LBD, LDH, OR, XOR, AND, ORH, XOH, ANH 




0.29 


CMR,CMB,CMH 




0.38/0.67 


CMV a 




1.91/2.20 


CMZ 




067/0.96 


LEV 




4.60/88.20 


SAVE 




13.21/22.71 


RSTR 




12.63/34.30 


MTM 




1.74 


MUL(#*7) 




11.20 


MUL (#*7) 


* 


10.73 


MLV*0F*ty 




12.73 


MLV a (#=7) 




12.26 


DrV(#*7) 




13.22/14.56 


DIV(#=7) 




13.22/14.27 


LLH 




0.58 


LB 




0.87 


ADV a 




1.91 


LDV a 




1.82 


CMN 






LDI 






SD) 






SRM 




Not Available 


IOH 






LEV 







'Tola! Felch & Execution Time 
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TABLE A-8. MODEL 33 SHIFT AND GENERIC INSTRUCTION TIMES (INCLUDES FETCH) 



Shift Instruction Times (ps) 



SOL 
SAL 
SCL 
DCL 

DOL<16 
DOL>16 
DAL < 16 
DAL > 16 

SOR 
SAR 
SCR 
DCR 

DOR < 16 
DOR > 16 
DAR<16 
DAR>16 



1.53 + 0.29d 

1.82/2.1 l + 0.29d 
1.53 + 0.29d 
1.82 + 0.29d 
1.82 + 0.29d 
2.11 + 0.29d 
1.82/2.11 + 0.29d 
2.11/2.69 + 0.29d 

1.53 + 0.29d 
1.53-r0.29d 
1.53 + 0.29d 
1.82 + 0.29d 
1.82 + 0.29d 
2.11 +0.29d 
1.82 + 0.29d 
2.11 +0.29d 



(See Notes 1 and 2) 



Generic Instruction Times (jus) 



HLT 

MCL,BRK 
RTT 

RTCN, RTCF 
WDTN.WDTF 



2.11 

16.75/17.07 

11.85 

2.11 

2.11 



NOTFS: L d = shift distance, 1 < d < 1 5 

2. These are times for procedural shifts. For nonprocedural shifts <d = 0) 
add 0.96 ps to the above limes. 

TABLE A-9. MODEL 33 R-BRANCH, I-BRANCH EXECUTION TIMES (INCLUDES FETCH) 



^"^■^^^ Test Success and 
^"^ — ^Addressing Mode 




Successful Qis) 


d*0,l 


d = 


d=l 


Op Code ""^-^^ 


Unsuccessful ( ms 1 


ff + d) 


(IMA) 


(P+D) 


BLZ.BCFZ BEZ. 


1.82 


2.40/2.69 


3.35 


3.35 


BNLZ, BCZ, BLEZ, 




min/max 






B0V\, BODD.BIXC, 










BDLC 










B. NOP. BAL, BAGC. BE. 


1.53 


2.11/2.40 


3.06 


3.06 


BNL. BAG, BALE. BOV, 










BNOV, BL. BGK. BG : BLE, 










BSU,BSE.BCT. BCF, BBT, 










BBF.BIOT.BIOF 
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TABLE A-10. MODEL 33 I/O INSTRUCTION TIMES 





I/O Ins t met ion Times (fjs) 




10 




Address Syllable Form 


Input 


Output 


IOLD 


lMA a f P + D a , B + D a 


10.60 


10.94 


15.18 


IMA + X a 


11.18 


11.52 


16.34 


B a ,IMO 


8.70 


9.04 


12.33 


B+X a 


9.28 


9.62 


13.49 


iB.Bt 


9.28 


9.62 


13.20 


B+IX,B + Xt 


9.86 


10.20 


14.36 


IV + D 


13.66 


14.00 


19.77 


RA 


6.22 


5.93 


8.32 



Hf indirect in any address syllable, add 1 .24 /us for each indirection. 

MODELS 43 AND 47 

Instruction timings for the Models 43 and 47 are listed in Tables A-l 1 through A-I4. 
The times given are for register addressing (SAF mode) utilizing a double-fetch ED AC 
memory. The minimum limes are for the ease where (he instruction pre-fetch buffers are 
filled prior to attempting to execute the instruction. The maximum times involve empty 
pre-fetch buffers. The typical times are a statistical average due to the nature of the 43/47, 
the instruction limes may vary since the pre-fetch buffers may be full, empty, or half-full. 
The times do not take into account self-generated conflicts such as memory busy. Processor 
liming can vary ±20%. 

TABLE A-l I . MODELS 43 and 47 INSTRUCTION TIMINGS 





Instructions 
Description 


Times (us) 




Mnemonic 


Minimum 


Maximum 


Typical 


Notes 


ACQ 


Acquire Stack Space 








N./A 


ADD 


Add to Reg 


.79 


1.47 


1.01 




ADV 


Add Value to R Reg 


.79 


1.47 


1.01 




All) 


Add Integer Double 


1.16 


1.84 


1.38 




AND 


And with R Reg 


.66 


134 


.$$ 




ANH 


And Half-word 


.S9 


1.57 


1.11 




ASO 


Activate Segment Descriptor 








N/A 


B 


[See separate listing for all 
Branch Instructions) 










CAD 


Carry Add 


.66 


1.34 


M 




CL 


Clear Memory 


.89 


1.57 


1 


11 




CLH 


Clear Memory 1 laif-word 


1.42 


2.10 


1 


64 




CMB 


Compare B Reg 


1.07 


1.75 


1 


29 




CMH 


Compare Halt -wo id 


1.32 


2.00 


1 


54 




CMN 


Compare with Null 


.89 


1.57 


1 


11 




CMR 


Compare R Reg 


1.05 


1.73 


1 


27 




CMV 


Compare with Value 


1.05 


1.73 


1 


27 




mz 


Compare with Zero 


1.30 


1.98 


I 


52 




CPL 


Complement 


.89 


1.57 


1 


1 1 
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TABLE All I.CONT). MODELS 43 AND 47 INSTRUCTION TIMINGS 





Instructions 
Description 


Time (ms) 




Mnemonic 


Minimum 


Maximum 


Typical 


Notes 


DAI 


DBL Shift Left 


.72+.16d 


IM.16& 


.94+.! 6d 


1,2.3 


DAR 


DBL Shift Right 


.72+.16d 


1.4+.l6d 


.94+.16d 


1,2.3 


PCL 


DBL Shift Closed Left 


.68+ 2d 


1.36*.2d 


.90+. 2d 


4 


DCR 


DBL Shift Closed Right 


.68+ .2d 


13.6+.2d 


.90+. 2d 


4 


DFC 


Decrement 


.89 


1.57 


l.ll 




DIV 


Divide 


1 LSI /] 1.96 


12.49/12.64 


12.03/12.16 


i 


DOL 
DOR 


DBL Shii't Open Left 
DBL Shift Open Right 


.18+.16d 
.18+.16d 


.84+. 1 6d 
.84+.l6d 


,4+>16d 
.4+.16d 


5,6 

5.6 


DQA 


Dequeue on Address 








N/A 


DQII 


Dequeue on Head 








N/A 


ENT 


Enter 








N/A 


HLT 


Halt 








N/A 


INC 


Increment 


.89 


1.57 


1.1 1 




10 
IOH 


Inpul/Outpul 
Input/Outpul Half-word 








N/A 
N/A 


IOLD 

JMP 

LAB 


Inpnt/Outpul Load 

Jump 

Load HA into B Reg 


1.53 


2.21 


I. "5 


N/A 
N/A 


1 B 


Load Bit 


1.32 


L.98 


1.54 




LBC 


Load Bit and Complement 


LS3 


2.49 


2.05 




LBF 


Load Bit and Set False 


L86 


2.54 


2.08 




LBS 


Load Bit and Swap 


1.73 


2.41 


1.95 




LBT 


Load Bit and Set True 


1.64 


2.32 


1.86 




LDB 


Load B Reg 


.66 


1.34 


,88 




LDI1 


Load Half-word 


.59 


1.57 


l.ll 




LDI 
LDR 


Load Double-word Integer 
Load R Reg 


1.09 
.66 


1.77 
1.34 


1.31 
.88 




LDT 


Load Stack Register 








N/A 


LDV 


Load Value 


.66 


1 .34 


.88 




LEV 


Level Change 








N A 


LLII 
LNJ 

MCL 


Load Logical Half-word 
Load and J amp 
Monitor Call 


.89 
1.53 


1.57 
2.21 


l.ll 
1.75 


9 

N/A 


MLV 


Multiply By Value 


7.85/7.96/7.28 


S.53/8,64/7.96 


8.-07/8.18/7.50 


8 


MMM 


Memory lo Memory Move 


4.28+ .67n 


4-.76+.6?n 


4.5+6.7n 


9 


MTM 
MLL 


Modify M Reg 

Multiply 


7.86/7.29 


8.54/7.97 


8.08/7.51 


N/A 

-r 
t 


NEC 
NOP 
OR 

OR! 1 


Negate 

No Operation 
OR with R Rej; 
OR Halt-word 


.89 
.45 

.66 
.92 


1.57 
1.13 

1.34 
1.60 


1.11 

.67 

.88 

1.14 




QOH 
QOT 
RLQ 
RSTR 


Queue on Head 
Queue on Tail 
Relinquish Stack Space 
Restore Context 


1 0.7+1. 2d 


11. 75+1. 2d 


10.9+1. 2d 


N/A 
N/A 
N/A 


RTCF 


Real-Time Clock Off 








N/A 


RTCN 


Real-Time Clock On 








N/A 


RTT 


Return From Trap 








N/A 
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TABLE All (CONT>. MODELS 43 AND 47 INSTRUCTION TIMINGS 





Instructions 

Description 


Times <^s) 




Mnemonic 


Minimum 


Maximum 


Typical 


Notes 


SAL 


SGL Shift Ufl 


J2+.I6d 


1.4-U6d 


.94-Kifid 


3.4 


SAR 


SGL Shift Righl 


.72+,l6d 


1.44.16d 


.94+.l6d 


3.4 


SAVE 


Save Con: ex: 


l0.4+.4n 


I1.08+.4n 


10.6^.4n 




SCL 


SGL Shift Closed Left 


.5+.18d 


1. 18+. 18d 


72-hlSd 


4 


SCR 


SGL Shift Closed Right 


.S+.lSd 


1.18+.18d 


.72i\18d 


4 


SI)] 


Store Double-word Integer 


1.32 


2.0 


1.54 




SID 


Subtract Integer Double 


1.16 


1.84 


1.38 




SOL 


SGL Shift Open Left 


.$+.18d 


l.lS+.l&d 


.72+.L8d 


4 


SOK 


SGL Siil"t Open Right 


.5+.l8d 


l.lS+.l&d 


72-i-.18d 


4 


SRM 


Store Re£ Masked 


1.05 


1.73 


1.27 




STB 


Store U Reg 


.89 


1.57 


1.11 




STI1 


Store Half-word 


1.42 


2.10 


1 .64 




STM 


Store M Reg 


1.12 


1.80 


1.34 




STK 


Store R Reg 


.39 


1.57 


i.ii 




STS 


Store S Re*! 


.89 


1.57 


l.n 




STT 


Store Stuck Register 








N/A 


SUB 


Subtract 


.79 


1.47 


1.01 




SWB 


Swap & Reg 


1.12 


1.80 


1.34 




SWR 


Swap R Reg 


1.12 


I.80 


1.34 




VLD 


Validate 








N/A 


WDTT 


Watchdog Timer Off 








N/A 


WDTN 


Watchdog Timer On 








N/A 


XOM 


Exclusive OR Half-word 


.89 


1.57 


1.11 




XOR 


Exclusive OR 


.66 


1.34 


&8 





NOTES 



Numbers given aie for 1 <d < 15. Ford>l5use l.28+.16d. 

For nonprocedural shifts add .84 /us. 

For overflow conditions add .3 ^s. 

For non-procedural shifts add .64 fis. 

Numbers given are fo: Kd<l5. For d > 15 use 1.0+.16 (d - 16). 

For non-procedural shifts add .8 us. 

Numbers are given in the order of single precision/double precision. 

Numbers axe given tn the order of single precision-no overflow/single precision-overflow/ 

double precision. 
9. Another minimum address form for the instruction was used since register addressing is not 

applicable to the instruction. 
N/A - Tunings not available. 
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The limes in Table A-1 1 are (whore applicable) for data contained in registers; for the 
JMP and LNG instructions, they are for the simplest addressing modes. For other addressing 
modes including memory accessing where applicable, additional lime is required. The times 
given below, in microseconds, should be added as necessary. 

TABLE A-12. MODELS 43 AND 47 INSTRUCTION TIMINGS BY ADDRESS 

SYLLABLE FORM 



Address 
Syllable 
Form* 


Instruction Times (/js) 






AID, SID, 
LDt 


SDl 


INC, DEC 


CPL, NEC, 
SWB.SWR 


LB 


LBC, LBF, 
LBS, LBT 


JMP.LNJ 


All 

Stores 1 * 


All 
Others 


IMA. B.IMO 

P+D. B+D, 
IB.Bt 

B+X, IMA+-X 

B+IX,B+Xf 


:.4c> 

2.64 

2.96 
3.16 


0.74 

0.92 

1.42 
1.62 


1.19 

1.37 

1.53 
1.73 


1.17 

1.35 

1.51 
1.71 


0.6* 

0.86 

1.82 
2.02 


1.19 

1.37 

2.33 
2.53 


0.00 

018 

0.34 
0.54 


0.19 c 

0.37 c 

0.53 

0.73 


0.98 
1.16 

1.32 d 

1.52 d 



a Add 0.95 £5 for indirect addressing. 

^Except SDI: see SDl column 

Subtract G.16/is for STH. 

d Add 0.16 ixs tor all halfword instructions (ANH, CLH, etc.) 



TABLE A-13. MODELS 43 AND 47 BRANCH TIMINGS 





Times (us) 




Unsuccessful 




Successful 




OpCode 


Minimum 


Maxim u hi 


Typical 


Minimum 


Maximum 


Typical 


B0EC.BEVN b BEZ»BG-EZ, 


.63 


1.53 


.76 


m 


J. 71 


.97 


BGZ, BINC. BLEZ.BLZ. 














BNI/. liODD 














B. BAG. BAGE, BAL, BALE. 


.49 


1.37 


.62 


.67 


1.55 


.80 


BBK.BBT.BCF^BCT. BE. 














BG.BGE.BIOF.BIOT. BL. 














BLE, BNE. BNOV. BOY, BSE. 














BSL 
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TABLE A-14. MODELS 43 AND 47 SCIENTIFIC INSTRUCTION TIMINGS 



Instruction 

Mnemonic 



Instruction 
Address Format 



Overall 
lnslr, Time 



Models 43 
and 47 Time 
<M5) 



SIP 

Time 

fas) 



Available 



i for overlap i 



SMI 



SDV 



SCM 



SCZD 
SCZO 
SNGD 
SNQD 
SB 

SB- 

SLD 



SST 



SA () op.SA D 

SAq op SAq 
RopSA 
RRopSA 
Mq op SAq 
My Op SAq 
SA d op SAq 
SAq op SAq 

R op SA 
RR op SA 
Mq op SAq 

MqopSAq 

SAq Op SAq 

SAq 00 SAq 

R op SA 
RR op SA 
Mq op SAq 
M Q op SA Q 



Branch on 
Indicator 

Branch on 
Accumulator 

SAq OP SAq 
SAq Cp SAq 

R op SA 

RRopSA 

Mq Op SAq 
Mq Op SAq 
SAq Op SAq 
SAq Op SAq 

SA op R 
SA op RR 

SA D op Mq 

SAq Op Mq 



8.15 

11.45 

8.60 

12.40 

10.04 

14.57 

7,17 

14.52 

7.62 

15 47 

9. 06 

17 64 

3.27 

3.27 

3,72 

4.22 

5.10 

639 



3.23 
3.23 

2.28 

2.2S 
2.73 
3. 23 
4.17 
0.00 
2.28 
2.2$ 
2.79 
3.55 
4.43 
5.73 



2.03 
2.03 
2.59 
2.95 
3.66 
J .66 
2.03 
2.03 
2.59 
2.95 
3.66 
3.66 
2-03 
2.03 
2.59 
2.95 
3.66 
3.66 



333 

3.23 

2.03 
2.03 
2.59 
2.95 
3.66 
3. 66 
2.03 
2.03 
2.79 
3.55 
3.66 
3.66 



6.52 
9.82 
6.97 

10.77 
8.21 

12.74 
5.54 

12.89 
5 .99 

13.84 
7.23 

15.81 
1-64 
1.64 
2.09 
2.50 
3.33 
4.56 



0.95 

0.^5 

0.65 
0.65 
1.10 
1.60 
2 34 
4.17 
0.65 
0.65 
1.10 
1.60 
2.60 
3.90 



1.63/6.12 

1 .63/9.42 

1.63/6.01 

1.63/9.45 

1.83/6 .38 

1 .837 10.9 1 

1.63/5.14 

1.63/12 49 

1.63/5.03 

1.63/12.52 

1.83/5.40 

1.83/13.98 

1.63/1.24 

1.63/1.24 

1.63/1.13 

1.63/1.27 

1.83/1.50 

1.83/2.73 



1 .63/0.0 

1.63/0.0 

1.63/0.25 
1.63/0.25 
1.63/0.14 
1.63/0.28 

1.S3/0.5I 

1.83/2.34 

1 .63/0.40 

1.63/0.04 

1.63/0.0 

1 .63/0.0 

1.83/0.77 

1.83/2.07 
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TABLE A-14 (CONT). MODELS 43 AND 47 SCIENTIFIC INSTRUCTION TIMINGS 







Overall 


Models 43 


SIP 


Available 


Instruction 


Instruction 


Instr. Time 


and 47 Time 


Time 


S1P/CP 


Mnemonic 


Address Format 


(.<*) 


(us) 


bad 


(for overlap) 


ssvv 


SA D opSA D 


2.7S 


2.03 


LIS 


1.63/0.75 




SAq op SAq 


2.78 


2.03 


LIS 


1.63/0.75 




RopSA 


3.79 


3.79 


1.60 


1.63/0.0 




RR op SA 


4.55 


4.55 


2.10 


1.63/0.0 




M D opSA D 


6.67 


3.66 


4.S4 


1.83/3.01 




Mq op SAq 


V.20 


3.66 


7.37 


1.83/5.54 


SAD 


SAq op SX^ 


3.75 


2.03 


2.12 


1.63/1.72 


SSB 


SAq op SAq 


3.57 


2.03 


1.94 


1.63/1.54 




RopSA 


4.20 


2.59 


2.57 


1.63/1.61 




RR op SA 


4.52 


2.95 


2.89 


1.63/ 1.57 




M D op SAp 


5 64 


3.66 


3.81 


1.83/1.98 




Mq op SAq 


6.69 


3.66 


4.86 


1.83/3.03 



op 

SA 



D 



SA 

SA 

M 

M Q 

R 

RR 



Operation; e.g.. SID (Scientific Load) 

- Scientific Accumulator < Double-word length) 
} — Scientific Accumulator (Quadruple-word length) 

- Scientific Accumulator ("Double- or quadruple-word length) 
Main Memory Location (Double-word length) 

- Mam Memory Locarion (Quadruple-word length) 
Central Processor Register (Single integer length) 
Centra". Processor Registers (Double integer length) 



MODI LS 53 and 57 

Approximate instruction timings for the Models 53 and 57 can be derived from the tables 
for the Model 43 and 47 (i.e.. Tables A-ll and A-I2) by calculating a 30% reduction. 
Table A-15 lists the timings for the Model 57 CJP, which may be used as a guideline for cal- 
culating the timing of Model 57 programs using the CIP. The times given in Table A-15 are 
for P+D addressing (SAF mode) utilizing a double-fetch EDAC memory. The times listed are 
typical; due to the nature of the Model 57 the instruction times may vary since the pre- 
fetch buffers may be full, empty, or half full. The times do not consider self-generated con- 
flicts such lis memory busy. 

NOTE: Processor timing can vary ±20%. 
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TABLE A 15. MODEL 57 C1P INSTRUCTION TIMINGS 



Instruction 


Overall Instruction 
Time (p.s) (Notes 1 and 2) 




Mnemonic 


Description 


Comments 


ACM 


Alphanumeric Compare 


1 1 + Wl f W2 




Al R 


Alphanumeric Mow 


1! +ii 


Note 4 


AME 


Alphanumeric Move and Edii 


20 + MOP rimes 






All Branch Instructions 


1 .5 - No Branch 
2.0 - Branch 




CBD 


Convert Binary to Decimal 


27 + VV'l +■ \V2 




CDB 


Converl Decimal to Binary 


J9 + 2WI + W2 




DAD 


Decimal Add 


14 + WI + 2W2 


Note 3 


DCM 


Decimal Compare- 


15 + VvT + W2 


Note 3 


DDY 


Decimal Divide 




Notes 3 am 


DMC 


Decimal Move and Convert 


16 + W1 +W2+7 
4 

22 + T + MOPiimes 




DMb 


Decimal Move and Edit 




DML 


Deciina] Multiply 




Note 6 


DSB 


Decimal Subtract 


I4+WI +2W2 




DSH 


Decimal Shift 


21 + 2W1 + 1.2 X No. oi Shifts) 




MAT 


.Alphanumeric Move & Translate 


17 + 3n 


Note 4 


SRH 


Alphanumeric Search 


20 + Wl + (4 X No. of Compares) 




VRF 


Alphanumeric Verily 


20 + (3.6 X No. of Compares) 





TABLE A-16. MODEL 57 CIP MICRO OPERATION TIMINGS 



Micro Operation (MOP) 


Time (/js) (Nole 5) 




Mnemonic 


Description 


Comments 


CHT 


Change Table 


1 




ENF 


End Floating Suppression 


2 




IGN 


Ignore Source Character 


5 




INSA 


Insert Asterisk on Suppress 


5 




INSB 


Insert Blank on Suppress 


5 




INSM 


Insert Table Entry I Multiple 


7 + .4n 




INSN 


Insert on Negative 


5 




INSP 


Insert on Positive 


n 




MFLC 


Move with 1-loat Currency Insertion 


13- [.In 




MFLS 


Move with Float Sign Insertion 


13 +■ 1 .In 




MVC 


Move Source Character 


8 + 1 .Sn 




MVZA 


Move with Zero Suppression 


13+ 1 . 1 n 




MVZB 


Move with Zero Suppression 


13+ 1 .In 




SEF 


Set Edit Flags 


■> *, 
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NOTES: 

1 . W I = the number of words in Held described by Data Description I (DD1 ). 
W2= the number of words in field described by DD2. 

For siring decimal, alphanumeric and binary data, the number of digits divided by two equals the 

number of words. For packed decimal data, divide by four. 

n = the number of" characters (digits) actually moved. 

T = the number of words in DDI field but not moved by any MOPs in a DUE or AME instruction. 

2. Values shown are for P&B addressing mode and in-line description. For other modes, add the follow- 
ing values; 

B+D Qt& 

B4D+R 1.9 ms 

P+D+R 2 ps 

IMG - 0y& except if DD2 is IMO.then add I tfS 

Indirect addressing - 2.0 u-s 

Remote descriptions 1 .6 ^s 

Register (L=0) -0.5 us 

3. Values shown for decimal instructions arc tor unsigned data. For signed data add: 

Trailing overpunch - 1.0 /as 
Leading separate signs - 1 /js 
Trailing separate signs - 1.0, us 

4. Values shown are for no-fill case. Tor fill case add an additional 3 +• 0.3n **s where n - # of ATOMS 
filled 

5. If MOP seis flags which cause posl-edit/editing then add additionally; 

0.7 x lw for force-fill with zero 
2.2 x fw fin force-fill with asterisk 

where fw - number of words in field. 

6. Instruction is data-sensitive. To compute times, use the following formula: 

(£YIIF.RmMAND) + (MANUM MIER) 

t = 26 + W] + 2W2 + - 

Wi = Number of words ir DDI 

W2 = Number of words ir< DD2 

SMILR = Summation of digits in multiplier 

MA\D - Number of significant digits in multiplicand 

MI1:R = Number of digits in multiplier 

Example: 

1 digits (0000000001) x 1 digits (all 9s) 

Wi - 5 

W2 = 5 
SMJER = 90 

MAND = I 
M1ER = 10 

Using formula: 

/ =26 + 5 + 2(5)+ (22>ill±iiiilo) 

t = 91 MS 



- n CC71 

INSTRUCTION TIMINGS A-IJ 



NOTES (Com.) 
7. Instruction 



is data-sensitive. To compute time use the following statements: 
LZ1 LZ2 



t = 3 1 + WI + 2W2 + 



+ 



£q(2+ tf ) + 2(N q -l) + f 



+ W3 



WJ 


= Number of words in field described by DD1 


W2 


= Number of words in field described by DD2 


W3 


= Number of words in Held described by DD3 


LZ1 


- Number of leading zeros in dividend 


LZ2 


~ Number of leading 7,en>s in divisor 


£q 


= Summation of digits in quotient 


LOV 


= Number of significant digits in divisor 


N q 
D3 


= Number of quotient digits 


= Number of digits in DD3 


Example: 




10 digits (all 9s) divided by 10 digits {all 2s), quotient is 31 digits 


WI 


= 5 


W2 


a 5 


LZI 


= 


LZ2 


= 


Sq 


= 4 


LDV 


= 10 


L)J 


= 10 ■ 


= 3! 



Pulling values in formula; 

1 = 31 +5+2(5) + | + |+4(2+ j) + 2(l-l) + j +16 
t = 83 ms 



TABLE A-1 7. EXAMPLES OF MODEL 57 CIP INSTRUCTION TIMINGS 



Mnemonic 


DDI 


DD2 


DD3 


Instruction Time (ps) 


ACM 


31 Characters 


31 Characters 




43 


ALR 


20 Characters 


3i Characters 




37 (Fill) 


AMI- 


31 Digits 


31 Digits 


INSM - 16 Chars. 

MVC - 15 Chare. 


63 


CBD 


2 Binary Nos. 


10 Digits 




33 


CDB 


10 Digits 


2 Binary Nos. 




30 


DAI) 


31 Digits 


3 J Digits; 




62 


DCM 


31 Digits 


31 Digits 




47 


DDV 


10 Digits 


10 Digits 


31 Digits 


81 (See DDV example) 


DMC 


31 Digits 


31 Digits 




S6 


DMh 


31 Digits 


31 Digits 


INSM - 16 Digits 
MVC IS Digits 


74 


DM I 


10 Digits 


10 Digits 




89 (See DM L example) 


DSB 


31 Digits 


3 1 Digits 




62 


DSII 


31 Digits 


Shift 10 Digits 




55 


MAT 


3 1 Characters 


31 Characters 




110 (No Fill) 


SRH 


1 Character 




3 1 Characters 


145 (Not Equal) 


VRF 


1 Character 




31 Characters 


132 (All Equal) 
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Appendix B 
Address Syllable Reference Table 



The single and double operand instructions generate address references through a field 
called the Address Syllable (AS). The format of the address syllable is as follows: 



II 12 13 



15 



m 





n 



where: 

m = address modifier 

@ = indirect addressing bit 

n = register number (value between and 7, inclusive) 

Table B-l is a representation of the complete address syllable. An explanation of the 
mnemonics for the various address forms available appeats at the bottom. 



ADDRESS SYLLABLE 

REFERENCE TABLE 



B-l 
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TABLE B-l ADDRESS SYLLABLE REFERENCE TABLE 



n = 


n>0 


n: @ = 


(& = l 


o- = (J 


(-: = ] 


IMA 


*IMA 


Bn 


*Bn 


IMA4D1 


*LMA+DI 


Bn+Dl 


*Bn+D1 


: IMA+D2 


*IMA+D2 


Bn+D2 


*Bn+D2 


3 IMA-+D3 


*MA+D3 


Bn-t-D5 


*Bn+D3 


4 P+DSP 


*(P+DSP) 


Bn-DSP 


*(Bn-t-DSP) 


5 RFU 


RFU 


Bn register 

or 
Dn register 


n=l . 2, or 3 
Bn 


RFU 

n=4 


n=5. 6. or 7 
B(n4) 
+DIT 


6 RFU 


RFU 


*Bn 


n=l , 2, or 3 

Bn 

+ .D2 


n=5.,6, or 7 
B(n4> 

+D2t 


[MO 


IV+DSP 


B-i t 


n=l,2,or3 

Bn 

HD3 


n=5, 6, or 7 
B(n4) 

+D3t 



Notation Description 

DSP 1 6-bit signed displacement that follow:; the instruction 

Indirect operator (?(■'<) 

+D Specifics indexing 

t Auto-increment (Bt or Dt indicates post-incrementation) 

! Auto-decrement [IB ot 4D indicates pre-decrcmentation) 

IMA Immediate Address 

I.MO Immediate Operand 

IV Interrupt Vector 

B Base register 

D Operand register 

P Program counter, for the purpose of P relative addressing. P points io the word containing The 

displacement 

( ) Logical binding 

+ Addition operator 



ADDRESS SYLLABLE 
REFERENCE TABLE 
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Appendix C 
Hardware Dedicated Memory Locations 



SAF 

Memory 

Location 


Hardware 
Nomenclature 


LAf 

Wemorv 

Location" 


0000 


BhU/HSU 


0000 


0009 NATSAP / 

• 

• 


0002 


0010 


NATSAPO 


00' 


HHU 




0014 


nrci 


0014 


0015 


RTCC 


0016 


0016 


RTCL 


0O16 


0017 


WDTC 


0017 


t RHU 




00! P 


MERC 


©OIF 


0070 
C021 
007? 
0073 4 


■- 15 

'^IaT 3 ' 

33 »-47 

46 •- 63 


0070 
0021 
0O72 
0023 




RHU 




006? 


TV«*6 


0074 




• 
• 




0061 


TVftll 


0043 


0063 


TV»30 


OOM 


0063 


"V«?9 


OWE 


0064 


-V -?E 


0O48 


0066 


TV*27 


0O4A 


0066 


tv«2e 


owe 


0067 


TV WIS 


0O4t 


0068 


TV«24 


0O90 


0060 


TV»ZJ 


0062 


006* 


TV -22 


0O&4 


0066 


TV -71 


0066 


006C 


TV«r>0 


0066 


006D 


TVOIB 


0O6A 


owe 


Tv*tR 


006C 


006F 


TV«I7 


DOSE 


OOTO 


TV«lfl 


0090 


0071 


TV*15 


00G2 


007? 


TV«I4 


0064 


0O?3 


TV#I3 


0066 


OOM 


TV»12 


ooaa 


00/6 


rv»l l 


0O6A 


00/6 


rv«10 


ooflc 


007? 


TV«9 


0061 


00/8 


rv*e 


0070 


00/8 


rv.7 


0072 


00/A 


TV«0 


0074 


oo/e 


rv»5 


0076 


oo/c 


rv«4 


oo/e 


00/0 


TV '3 


0O7A 


0O7E 


TV-2 


007C 


0O7F 


rv«i 


0O7f 


oosc 


IV-0 


ooao 


ooai 


IV*1 


0087 




• 
• 


1 


009 ( 


IV*#3 


OOFC 


008' 


IVW63 


00ft 


O0=f 


RHU 


OQFr 



ConMnte 
- ■■..■■■• N«*i Avoilebte XSA% 



RTC 1«Mai V»<- 

OTC Cu-r.*. Vakf 

BTC (Ml 

<UOT Cu-wm Vdu* 



M^mo-vF-rorCounl 
interrupt Level AciWily Fl 



Aacwia'ad Evwtl 

far future unlRPU) 



SIP Mmi QLTflUH 
inopnehv* C'P 
Ccrnmercul Ore-flow" 
Commercial Truncation* 

'■n:-ri:. ii "lr-ji CMftcm 

Commerciit ll-eoBiSpecllkotton 
Comma rcial O «*»• by Ziio 
MtiT-i., ic Me e eta eefaeeeeeB 
WSiPwCIF 

j'jid i,i!)ii R MrffMI reference-* 
by SIP or CIP 
fo>onnf it Proeitiori Frror ■ 
CeMetMB Slemflcanca Frror* 
Soonii'ie Program Frror 
Scant if 1c Exponent UncJtrfio-** 

RFu 

Uncorreetrble »A»mory O* 

MfOitxii Error 
Proo-ar* Error 

ir.l-j -.Ihi • >■»»«■ 

Oroi>--ior(-«d R«t«ranra io ProtacnM 

"Afmo-v (wimooione orowciionl 

PrMfW Violation. 

RPU 

RPU 

3iac* Ovarflew 

Suck U-hM''Iov< 

3tnmi.l * E*por*Ai Ortr'iow 

Sc-a«o<* "»«<doby Zore 

l"t«g*r Regn'sr Ov*"<"i 

U*ir.na*ad Oe>k>- 
rtwrml lot b1i-m um IRSU) 
Ifr.ir.italiad tcarrftk OptOn 
T.acaVBr.a-.pa.nt Trap 
Monitor CaH Trap 



"eiery»0 lor lartfyoare „* |pmu) 



•Mewernt 'rap CoWiion. 

'All LAF erktretm eorf wtco'i ««• eonwinorl in two memory worrit 



NOTE f'erv'Qdei ^;eX 33 00 »0' ut« Tyaifi-Ty-J 



Figure C-l. Hardware Dedicated Memory Locations 
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